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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract 

PURPOSE: To provide a semiconductor integrated circuit device whose 
testing data can be made easily wherein a matrix probing method is 
employed for the device. 

CONSTITUTION: A circuit to be tested is composed of a block A and a 
block B. A sense line of the block A is connected to a mask circuit 102a. 
Meanwhile, a sense line of the block B is connected to a mask circuit 102b. 
These mask circuits send the value of the signal of each sense line to an 
MISR 100 as the value of the signal or send the fixed value 'low', according 
to a control signal. When the 'low' is supplied to the MISR 100 as the value 
of all the signals of the sense line of the block B by controlling the mask 
circuit 102b, the MISR 100 computes the signature based on the value of 
the signal of the sense line of the block A. As a result, testing data are 
supplied only to the block A and a test only of the block A can be carried 
out 
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[0009] [Problems to be solved by the invention] 

As described above, in a semiconductor IC device using the matrix probing method of the 
prior art, output signals from output terminals of each gate of the internal CUT are all 
supplied to the LFSR (Generally, a multiple input MISR because multiple sense lines SI 
- Sm are connected to it. Therefore, in the following, MISR), where certain data 
compression is carried out, and a certain signature is output from the MISR. 

[0010] 

For this reason, for this kind of conventional semiconductor IC device, it was necessary 
to set as test data specific values for each part of an internal circuit. If there was any 
invalid or undefined data, tests based on signature output of the MISR would have poor 
reliability. 

[0011] 

Therefore, test data produced for this semiconductor IC device had to specify values for 
the entire circuit, and the size of test data became enormous. 

[0012] 

Further, in semiconductor IC design, functionality is often defined by circuit block, and 
as a result, being able to produce test data for each block would be extremely convenient. 



Further, by setting test data for each structural circuit block, test data generation would be 
easier and the quantity of total test data could be expected to decrease. 



[0013] 

The present invention, in light of the problems described above, aims to offer a 
semiconductor IC device using matrix probing which is capable of outputing a signature 
for each block of a circuit. 

[0014] [Means for solving the problems]* 

In order to solve the above mentioned problems, the present invention is 
a semiconductor IC device characterized by being 

a semiconductor IC device with test function based on the matrix probing method which, 
equipped with probe lines and sense lines, reads out signal values at test points inside a 
circuit, and includes 

a MISR to which is supplied signals from said sense line, and 

a masking means that masks, based on an external control signal, by sense lines the signal 
from said sense lines supplied to said MISR, 

where said MISR calculates the signature of all sense lines excepting the masked sense 
lines. 

[0015] [Effect of the invention] 



* This paragraph is taken directly from the Claim, and so is formatted with tabs 



The masking means of the present invention masks certain sense lines based on a control 
signal, and [data from that sense line] is not sent to the MISR. In this way, the MISR 
calculates and outputs a signature based on the signals of the non-masked sense lines. 

[0016] [Preferred embodiments] 

Below, a preferred embodiment of the present invention is explained based on the figures. 
[0017] 

Fig 1 is a schematic block diagram of a semiconductor IC device that is a preferred 
embodiment of the present invention. As shown in Fig 1, on the chip of this 
semiconductor IC device is a circuit comprising two blocks, block A and block B. 
Further, the probe line used for the matrix probing method extends over blocks A and B. 
Moreover, the sense lines, which form right angles with the probe lines, are provided 
independently for each block A and B. Multiple probe and sense lines are provided, but 
in Fig 1 they are abbreviated to one line of each kind. 

[0018] 

The distinguishing feature of the present preferred embodiment is that the sense lines are 
not connected directly to MISR 100, but are connected to it via mask circuits 102a and 
102b. Mask circuit 102a is supplied for block A, and mask circuit 102b for block B. In 
other words, all sense lines supplied in block A are connected to mask circuit 102a, and 
all sense lines supplied in block B are connected to mask circuit 102b! 



[0019] 

Mask circuits 102a and 102b are controlled by enable signals EN1 and EN2 from control 
circuit 104. Mask circuit 102a is controlled by means of enable signal EN1 : when 
enable signal EN 1 is HIGH, the signal from the connected sense lines is transmitted 
without modification to MISR 100. The same applies for mask circuit 102b: when enable 
signal EN2 is HIGH, the signals from the sense lines connected to block B are output 
without modification to MISR 100. If either enable signal EN1 or EN2 is LOW, the 
respective mask circuit 102a or 102b will always supply a LOW signal to MISR 100. 

[0020] 

Control circuit 104 is 2-bit register whose value is set externally. As such, the externally 
set 2-bit value is supplied without modification to mask circuits 102a and 102b as enable 
signals EN1 and EN2. 

[0021] 

In this way, in the semiconductor IC device of the present preferred embodiment, it is 
possible to force to LOW the values of sense line signals from any of blocks A or B by 
means of an external setting. Therefore, when generating test data for the present 
semiconductor IC device , one can independently generate test data to be applied only to 
block A or test data to be applied only to block B. As a result, test data generation can be 
generated quickly, and the size of the test data can be prevented from becoming to big. 
In addition to that, the time required for testing the semiconductor IC device can be cut 
down. 



[0022] 

A circuit diagram of mask circuits 102a and 102b, which are the distinguishing structure 
of the present preferred embodiment, is shown in Fig 2. As shown in Fig 2, mask circuits 
102a and 102b each comprise multiple AND gates 106. Further, one terminal of each 
AND gate 106 is connected to enable signal EN1 or EN2 , and the other terminal is 
connected to a sense line from block A or block B. Further, the output of each AND gate 
106 is supplied to MISR 100. By this arrangement, when enable signals EN1 or EN2 are 
HIGH, sense line signal values are supplied without modification, but when enable 
signals EN1 or EN2 are LOW, the respective signal values are not relayed to MISR 100, 
but a LOW-value signal is constantly supplied to MISR 100 instead. 

[0023] 

The distinguishing feature in the present preferred embodiment is that by means of 
externally setting the control signal, the sense line; values from blocks A or B can be 
forced to LOW, and this LOW-value is supplied to MISR 100. As a result, in order to 
run a test only on block A, for example, test data for block A is supplied, and by setting 
enable signal EN2 to LOW, the value of the block B sense line data signal is set to LOW, 
and MISR 100 can be made to calculate the signature of only the sense lines from block 
A. Further, in order to calculate a signature of only block B, enable signal EN2 is set to 
HIGH, and enable signal EN1 is set to LOW. 



[0024] 



As described above, by means of the present preferred embodiment, in a semiconductor 
IC device using matrix probing, because a circuit is supplied which masks sense lines 
from selected blocks of the internal circuit, it is possible to calculate signatures in MISR 
100 corresponding only to desired sense lines. Consequently, it is possible to generate 
test data by block , and test data generation is not only easier, but also its size can be 
prevented from getting too big. 

[0025] 

In this way, supplied with a means for masking sense lines according to the present 
invention, the signature corresponding to desired sense lines can be computed. As a 
result, it is possible to generate test data for each desired unit, for example, for each block, 
and test data generation is not only simple, but its size can also be prevented from getting 
too big. 

[0026] 

Also, by decreasing the size of the test data, the time spent on the tests themselves can 
also be decreased. 

[Simple Description of the Figures] 

1 . Schematic block diagram of a semiconductor IC device showing the preferred 
embodiment of the present invention. 

2. Detailed circuit diagram of mask circuits 102a and 102b. 

3. Plane figure of a semiconductor IC device using conventional matrix probing 



4. Explanatory diagram showing how a shift register is used in a semiconductor IC 
device using conventional matrix probing. 

5. Explanatory diagram showing how an LFSR is connected to each sense line 
SI ~Sm in a semiconductor IC device using conventional matrix probing. 

[Description of numbering in the figures] 
100MISR 

102a, 102b Mask circuit 
104 Control circuit 
106 AND gate 
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